HsAtg4B/HsApg4B/autophagin-1 cleaves the carboxyl termini of three human Atg8 homologues and delipidates microtubule-associated protein light chain 3- and GABAA receptor-associated protein-phospholipid conjugates.
In yeast, Atg4/Apg4 is a unique cysteine protease responsible for the cleavage of the carboxyl terminus of Atg8/Apg8/Aut7, a reaction essential for its lipidation during the formation of autophagosomes. However, it is still unclear whether four human Atg4 homologues cleave the carboxyl termini of the three human Atg8 homologues, microtubule-associated protein light chain 3 (LC3), GABARAP, and GATE-16. Using a cell-free system, we found that HsAtg4B, one of the human Atg4 homologues, cleaves the carboxyl termini of these three Atg8 homologues. In contrast, the mutant HsAtg4B(C74A), in which a predicted active site Cys(74) was changed to Ala, lacked proteolytic activity, indicating that Cys(74) is essential for the cleavage activity of cysteine protease. Using phospholipase D, we showed that the modified forms of endogenous LC3 and GABARAP are lipidated and therefore were designated LC3-PL and GABARAP-PL. When purified glutathione S-transferase-tagged HsAtg4B was incubated in vitro with a membrane fraction enriched with endogenous LC3-PL and GABARAP-PL, the mobility of LC3-PL and GABARAP-PL was changed to those of the unmodified proteins. These mobility shifts were not seen when Cys(74) of HsAtg4B was changed to Ala. Overexpression of wild-type HsAtg4B decreased the amount of LC3-PL and GABARAP-PL and increased the amount of unmodified endogenous LC3 and GABARAP in HeLa cells. Expression of CFP-tagged HsAtg4B (CFP-HsAtg4B) and YFP-tagged LC3 in HeLa cells under starvation conditions resulted in a significant decrease in the punctate pattern of distribution of YFP-tagged LC3 and an increase in its cytoplasmic distribution. RNA interference of HsAtg4B increased the amount of LC3-PL in HEK293 cells. Taken together, these results suggest that HsAtg4B negatively regulates the localization of LC3 to a membrane compartment by delipidation.